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(57) ABSTRACT

To provide a driving force transmission mechanism 1n which
the thickness can be reduced as well as the positioning
between a driven shaft, a driven structure, and a motor shaft of
a motor 1s easy. The driving force transmission mechanism as
disclosed 1ncludes a plate through which a reference hole 1s
pierced, a driven shait vertically standing with respect to an
inner surface on the side of the mner surface of the plate, a
driven gear pivotally provided around the driven shafit, a
bracket fixed to the plate so as to cover the reference hole on
the side of the inner surface of the plate, and a stepping motor
protruding a motor shait toward the reference hole, being
fixed to the bracket. The motor shaift 1s positioned through the
reference hole with driving teeth formed at the motor shatt to
be directly engaged with the driven gear.

17 Claims, 8 Drawing Sheets
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DRIVING FORCE TRANSMISSION
MECHANISM, IMAGE FORMING
APPARATUS AND ASSEMBLING METHOD
THEREOFKF WITH A PLATE WITH A
REFERENCE HOLLE

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

The present application claims the benefit of Japanese
patent application No. 2007-1502356 filed on Jun. 6, 20077, and
the contents of the application are cited and incorporated
herein.

BACKGROUND OF THE INVENTION

As a drniving force transmission mechanism in which a
driven shatt 1s fixed to a plate, a driven structure 1s pivotally
provided around the driven shaft as well as a motor 1s fixed to
the plate, there are two types of mechanisms. In the driving
force transmission mechanism of the first type, a driven shatt
and a driven structure are at a first side surface of the plate,
while a motor 1s at the other surface side of the plate. In the
driving force transmission mechanism of the second type, a
driven shaft, a driven structure and a motor are at a first side
surface of the plate. As a specific example of the latter case,

the one described 1n JP-A-5-306740 1s known.

In these driving force transmission mechanisms, when a
motor shaft of the motor rotates, the driving force 1s transmit-
ted to the driven structure. The driving force of the driven
structure 1s transmitted to other components. Accordingly, the
conventional driving force transmission mechanism 1s
applied to, for example, an 1mage forming apparatus, 1n
which paper can be fed.

SUMMARY OF THE INVENTION

A dniving force transmission mechanism according to the
invention comprises a plate through which a reference hole 1s
pierced, a driven shaft vertically standing with respect to a
first surface on the first side surface of the plate, a driven
structure pivotally provided around the driven shaftt, a bracket
fixed to the plate so as to cover the reference hole on the first
side surface of the plate, and a motor protruding a motor shaft
toward the reference hole, being fixed to the bracket. The
motor shaft 1s positioned through the reference hole with
driving teeth formed at the motor shaft to be directly engaged
with the driven structure or with a driving gear fixed coaxially
to the motor shaft to be mdirectly engaged with the driven
structure.

BRIEF DESCRIPTION OF THE DRAWINGS

Heremnafter, an embodiment in which the invention 1s
embodied will be explained with reference to the drawings.

FIG. 1 1s a perspective view of a printer of an embodiment;

FIG. 2 1s a schematic cross-sectional view of the printer of
the embodiment:

FI1G. 3 1s a side view of a driving force transmission mecha-
nism of an embodiment;

FIG. 4 1s an exploded perspective view of a motor and a
bracket, relating to the driving force transmission mechanism
of the embodiment;

FIG. 5 1s a perspective view showing a method of assem-
bling the driving force transmission mechanism of the
embodiment;
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FIG. 6 1s a perspective view showing the driving force
transmission mechanism after assembly, relating to the driv-
ing force transmission mechamsm of the embodiment;

FIG. 7 1s cross-sectional view showing a method of assem-
bling the dniving force transmission mechanism of the
embodiment; and

FIG. 8 1s a cross-sectional view showing a driving force
transmission mechanmism after assembly, relating to the driv-
ing force transmission mechamsm of the embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In a driving force transmission mechanism having a driven
shaft and a driven structure at a first side surface of a plate, and
a motor at the other surface side of the plate, the motor can be
directly fixed to the plate, therefore, positioning between the
driven shait and the driven structure and a motor shait of the
motor 1s relatively simple. However, in this driving force
transmission mechanism, the thickness will be an additional
value of the height of the driven structure, the thickness of the
plate and the height of the motor, which 1s large, therefore, 1t
1s difficult to secure a space to be housed 1n an image forming
apparatus and the like. Particularly, when a driven gear as a
driven structure includes teeth for transmitting driving force
in addition to teeth for recerving driving force, the driven gear
will be one which 1s long 1n the axial direction, therefore, the
tendency increases.

On the other hand, 1n a driving force transmission mecha-
nism having a driven shaft, a driven structure and a motor at
a first side surface of a plate, the thickness will be an addi-
tional value of the thickness of the plate and either one of the
height of the driven structure or the height of the motor which
1s higher than the other, which 1s smaller than the above
driving force transmission mechanism, as a result, it is easy to
secure a space to be housed 1n the 1image forming apparatus
and the like.

However, 1n the driving force transmission mechanism, it
1s difficult to drive the driven structure by the motor shatt of a
commercially manufactured motor 11 the motor 1s allowed to
divide the motor from the first side surface by a bracket. In this
case, positioning between the driven shait and the driven
structure, and the motor shaft of the motor 1s performed
through the plate and the bracket, therefore, the positioning
will be difficult. When the positioning is insufficient, deterio-
ration of transmission efficiency will occur.

The invention has been made 1n view of the above circum-
stances, and an object thereotf 1s to provide a driving force
transmission mechanism capable of reducing the thickness as
well as easily positioning the driven shaft, the driven struc-
ture, and the motor shaft of the motor.

Embodiment 1

A driving force transmission mechanism 1 of an embodi-
ment 1s applied to a printer 100 as an 1mage forming apparatus
shown 1n FIG. 1 and FIG. 2. As shown 1n FIG. 2, the printer
100 includes a casing 101 having an approximately rectan-
gular parallelepiped shape, a paper feeding means 102
installed 1n the casing 101, an 1image forming means 103
forming images on papers fed by the paper feeding means 102
and a driving means 104 driving the image forming means
103. The driving means 104 applies the driving force trans-
mission mechanism 1.

As shown 1n FIG. 3, the driving force transmission mecha-
nism 1 includes a plate 2 having an approximately plate
shape. A reference hole 21 1s pierced through the plate 2 as
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shown 1 FIG. 5. The reference hole 21 includes a circular
portion 21a having a circular shape 1n plan view of the plate
2 and a cut-out portion 215 formed extending in the direction
apart from two points of the circumierential edge of the
circular portion 21a. The circular portion 21a has an 1nside
diameter larger than an outside diameter of a later-described
motor shait 7b. A circumierential surface of the circular por-
tion 21a 1s a guide surface 26 having a cylindrical shape
which 1s perpendicular to an inner surface 2a (upper surface
in the drawing) of the plate 2 as shown in FIG. 7 and FIG. 8.
Three screw holes 22a to 22¢ are pierced 1n the vicinity of the
reference hole 21 of the plate 2 as well as a locking hole 23 1s
provided between the screw holes 22a and 225 as shown 1n
FIG. 5. Screws 6 which are described later are screwed 1n the
screw holes 22a to 22c.

As shown 1n FIG. 5 to FIG. 8, a driven shaft 3 extending
perpendicular to the mnner surface 2a stands on the side of the
inner surtace 2a of the plate 2. The driven shatt 3 1s fixed to the
plate 2 with high accuracy within tolerance.

A driven gear 4 as a driven structure 1s pivotally mounded
around the driven shaft 3. The driven gear 4 1s an integral
molded product formed by thermoplastic resin such as nylon
resin, POM resin or other resin being injection-molded. The
driven gear 4 includes a cylindrical shaft portion 4a extending
in the axial direction, first teeth 456 formed large 1n diameter at
one end of the shatt portion 4a which 1s the side of the plate 2
and second teeth 4¢ formed small 1n diameter at the other end
of the shaft portion 4a which 1s apart from the first teeth 454.
The first teeth 45 recerve the driving force and the second
teeth 4¢ transmit the driving force. Therefore, the driven gear
4 has a long shape 1n the axial direction.

Asshown 1in FIG. 3 and FI1G. 5to FIG. 8, abracket 5 1s fixed
on the side of the inner surface 2a of the plate 2 so as to cover
the reference hole 21 by the suitable number of screws 6. The
bracket 5 includes a pair of leg portions 5a, 3b vertically
standing from the mner surface 2a of the plate 2, being fixed
to the plate 2, and a pedestal portion 5¢ integrally formed with
the both leg portions 3a, 5b, extending 1n parallel with the
inner surtace 2a. The both leg portions 3a, 55 are positioned
at two regions which are 180 degrees opposite to each other
with respect to the later-described motor shait 75 i plan view.
The height of the driven gear 4 from the 1nner surface 2a of the
plate 2 1s higher than the height of the bracket S from the inner
surface 2a of the plate 2 to the pedestal portion 5c.

As shown 1n FIG. 4, flange portions 5d, Se extending 1n
parallel with the iner surface 2q 1n the direction apart from
cach other are formed at lower ends of the both leg portions
5a, 3b of the bracket 5. Two screw holes 5/ (only one of them
1s shown) are pierced at one tlange portion 5d, and a screw
hole 5¢g 1s pierced at the other flange portion 5e. The respec-
tive screw holes 5/, 5g are formed rather larger in diameter
than the shait of the screws 6. A protrusion 5/ protruding
downward 1s formed at one flange potion 3d. The protrusion
5 forms temporary locking means with the locking hole 23
of the plate 2.

A positioming hole 51 1s formed at the pedestal portion Sc
of the bracket S and three screw holes 52a to 52¢ are pierced
around the positioning hole 51. A protrusion 7a to be matched
with the positioning hole 51 1s formed at a stepping motor 7 as
a motor. The protrusion 7a 1s inserted to the positioning hole
51 and screws 8 are inserted 1nto the screw holes 52a to 52c¢ to
be screwed 1n the stepping motor 7, as a consequence, the
stepping motor 7 1s {ixed to the bracket 5 with high accuracy
within tolerance.

As shown 1n FIG. 8, the motor shaft 756 of the stepping
motor 7 extends towards the reference hole 21 of the plate 2,
a tip of which 1s positioned 1n the reference hole 21. A posi-
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tioning portion 71 whose whole circumierence 1s a cylindri-
cal guided surface 71a at the tip of the motor shaft 75, and
driving teeth 72 are formed near the base end side with respect
to the positioning portion 71. In the driving force transmis-
sion mechanism 1 of the embodiment which has the above
structure, the motor shait 75 1s positioned through the refer-
ence hole 21 while the driving teeth 72 are directly engaged
with the first teeth 45 of the driven gear 4.

The driving force transmission mechanism 1 1s assembled
as described below. First, as shown in FI1G. 5, the plate 2, the
stepping motor 7 and the bracket 5 are prepared. In the plate
2, the reference hole 21 1s pierced as well as the driven shatt
3 which 1s perpendicular to the inner surface 2a stands on the
side of the mner surface 2a as described above. The stepping,
motor 7 1s fixed on the bracket 5.

A base 10 and a gnide member 11 are prepared. The base 10
and the guide member 11 are positioning jigs. As shown 1n
FIG. 7, the base 10 has a flat plate shape, which 1s kept 1n a
horizontal position. A recessed portion 10a which can house
the guide member 11 1n a position not displaced 1s formed on
the base 10. The recessed portion 10a does not limit the guide
member 11 1n the circumierential direction. Some escapes
105 for escaping a lower end portion of the driven shait 3,
protruding portions of the screw holes 22a to 22¢ and the like
are pierced in the base 10, which protrude downward at the
plate 2 1n a state 1n which the plate 2 1s horizontally placed on
the upper surface of the base 10.

The guide member 11 includes a protrusion 12 vertically
protruding upward 1n a state being housed 1n a recessed por-
tion 10a. A portion other than the protrusion 12 of the guide
member 11 does not interfere with the plate 2 placed on the
base 10. The protrusion 12 has a columnar shape and a shaft
hole 13 vertically extending 1s formed there 1inside. An outer
circumierential surface of the protrusion 12 1s a guided sur-
face 12a to be matched with the guide surface 26 of the
reference hole 21, and an inner circumferential surtface of the
shaft hole 13 1s a guide surface 13a to be matched with the
guided surface 71a of the positioning portion 71 1n the motor
shaft 7b. At a tip side of the protrusion 12, a tapered surface
1256 which 1s coaxial with the shaft hole 13 and opening
outward 1s formed.

The plate 2 1s placed on the upper surface of the base 10 1n
a state 1n which the gmide member 11 1s housed 1n the recessed
portion 10a of the base 10. At this time, the protrusion 12 of
the guide member 11 1s matched with the reference hole 21 of
the plate 2. Accordingly, the guide surface 26 of the reference
hole 21 and the guided surface 12q of the guide member 11
are coaxial with high accuracy within tolerance. In addition,
the guided surface 12a of the protrusion 12 1s formed on the
whole circumierence, therefore, the guide member 11 has no
directionality constraint with respect to the plate 2 1n the
circumierential direction. Next, the driven gear 4 1s {it to the
driven shatt 3.

After that, as shown 1n FIG. 6 and FIG. 8, the stepping
motor 7 1s allowed to be move downward with the bracket 5,
and the positioning portion 71 of the tip of the motor shaft 75
1s 1nserted to the shatt hole 13 of the guide member 11. At this
time, the tapered surface 125 of the guide member 11 suitably
guides the positioning portion 71 of the motor shait 76 into
the shaft hole 13. The driving teeth 72 of the motor shaft 756
are formed near the base end side with respect to the posi-
tioning portion 71, therefore, the positioning by the position-
ing portion 71 will not be impaired. In addition, the guide
surface 13a of the shaft hole 13 and the guided surface 71a of
the motor shaft 75 are formed over the whole circumierence,
therefore, the guide member 11 and the motor shaft 75 have
no directionality constraint 1in the circumierential direction.
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The positioning portion 71 1s formed at a position overlapping
with the plate 2, and overlaps with the guide surface 13a there.
Accordingly, the motor shait 75 1s positioned with high accu-
racy at the position of the plate 2 which 1s the reference for the
positioning accuracy.

The protrusion 5/ of the bracket 3 1s temporarily locked at
the locking hole 23 of the plate 2. Next, since respective screw
holes 5/, 5g of the bracket 5 are formed rather larger in
diameter than the shaits of the screws 6, position adjustment
of the bracket 5 with respect to the plate 2 1s performed. At this
time, the bracket 5 has leg portions 5a, 56 positioned at two
regions which are 180 degrees opposite to each other with

respect to the motor shatt 75 in plan view, therefore, unfavor-
able rotation of the bracket 5 1s efficiently inhibited.

Accordingly, the guide surface 13q of the guide member 11
and the guided surtace 71a of the positioning portion 71 of the
motor shait 76 will be coaxial with ligh accuracy within
tolerance. At this time, the height of the driven gear 4 from the
inner surface 2a of the plate 2 may be higher than the height
of the bracket S from the 1nner surface 2a of the plate 2 to the
pedestal portion Sc. In addition, the reference hole 21 has a
lager mside diameter than the outside diameter of the motor
shaft 76 and the motor shait 75 extends 1n the reference hole
21, therefore, deterioration of the positioning accuracy due to
the slant of the guide member 11 1s prevented. In this state, the
screws 6 are screwed 1n the screw holes 22a to 22¢ through
respective screw holes 5f, 5g to lock the plate 2 and the
bracket 5 permanently.

As described above, the stepping motor 7 1s easily posi-
tioned on the plate 2 through the bracket 5 to be easily fixed
thereto. Then, the driving force transmission mechanism 1 1s
removed from the base 10 and the gmide member 11 and a next
plate 2 1s placed on the base 10. Accordingly, 1t 1s not neces-
sary to provide a member for positioning at every product,
which reduces product costs.

The obtained driving force transmission mechanism 1 1s
provided with the driven shaft 3, the driven gear 4 and the
stepping motor 7 at the side of the inner surface 2a of the plate
2 as shown 1 FIG. 3, having rather small thickness. There-
fore, the driving force transmission mechanism 1 can secure
a space to be housed 1n a printer 100 relatively easily as shown
in FI1G. 2. In other words, since the printer 100 applies the thin
driving force transmission mechanism 1 of the embodiment,
the miniaturization of the printer 100 can be realized. In
addition, the driving force transmission mechanism 1 1s
arranged so that the stepping motor 7 1s disposed at the side of
the 1mage forming device 103 with respect to the plate 2,
therefore, dead space1s hardly generated at an outer surface of
the plate 2 1n the printer 100, which realizes miniaturization
of the printer 100 also by this point.

Therefore, 1t 1s possible that the driving force transmission
mechanism 1 performs positioning between the driven shatt 3
and the driven gear 4, and the motor shait 75 of the stepping
motor 7 easily, which maintains high transmission efficiency
while realizing reduction of production costs because labor
for positioning can be saved.

In the driving force transmission mechanism 1, the motor
shaft 76 can directly drive the driven gear 4, tlerefore, the
driven gear 4 can be driven with high accuracy. In addition, a
driving gear to be fit to the motor shait 76 can be saved,
therefore, the reduction of the number of components can be
realized.

In other words, according to the driving force transmission
mechanism 1, a small-sized printer 100 with excellent per-
formance can be manufactured relatively easily and at low
COSTs.
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In the above description, the invention have been explained
in line with the embodiment, however, the 1nvention 1s not
limited to the above embodiment and 1t goes without saying
that the invention can be applied by suitably changing in a
scope not departing the gist thereof.

For example, 1n the invention, it 1s preferable that a driving
gear 1s coaxially fixed to the motor shaft and engaged to a
driven gear and a driven belt indirectly. It 1s also preferable
that the driving force transmission mechanism of the mven-
tion 1s applied to a paper feeding means of the image forming
apparatus.

Even when the driving teeth 72 are formed over the whole
motor shaft 7b, 1t 1s possible that an outline portion of the
driving teeth 72 1s allowed to contact on the guide surface 13a
of the guide member 11 to position the motor shaft 75. Addi-
tionally, as shown 1n FIG. 7, the motor shaft 756 can be posi-
tioned by using a hole 7d formed at a tip of the motor shaft 75.
Moreover, even when the motor shatt 76 does not extend 1nto
the reterence hole 21, that 1s, the motor shatt 75 1s not formed
to have the length exceeding the plate 2, it 1s possible to
perform positioning of the motor shait 76 by extending the
protrusion 12 of the guide member 11 upward.

The driven structure may be a driven gear or a driven belt.
The positional relationship between the reference hole and
the motor shait may be coaxial or may be eccentric and
displaced 1n the constant relationship. As the positioning jig,
a 11g allowing the motor shaift to be positioned in the constant
relationship with respect to the driven shatt at a higher posi-
tion than the position of the reference hole, 1n addition to the
11g allowing the motor shaft to be positioned 1n the constant
relationship with respect to the driven shaft in the reference
hole.

It 1s not always necessary that the guide surface of the
reference hole 1s formed over the whole circumference, how-
ever, 1t 1s preferable that the guided surface of the positioning
11g 1s formed over the whole surface. In this case, the posi-
tioning j1g has no directionality constraint in the circumier-
ential direction with respect to the plate, which makes the
assembly easy.

Also, 1t 1s not always necessary that the guided surface of
the positioning portion in the motor shaft 1s formed over the
whole surface, however, 1t 1s preferable that the guide surface
ol the positioning j1g 1s formed over the whole surface. In this
case, the positioning j1g has no directionality constraint in the
circumierential direction with respect to the motor, which
makes the assembly easy.

The invention can be used for the image forming apparatus
such as the printer.

What 1s claimed 1s:

1. A driving force transmission mechanism, comprising:

a plate through which a reference hole 1s pierced, the plate
including a first side surface;

a driven shatt vertically standing with respect to the first
side surface of the plate;

a driven structure pivotally provided around the driven
shaft;

a bracket fixed to the plate so as to cover the reference hole
on the first side surface of the plate; and

a motor including a motor shaft that protrudes toward the
reference hole, the motor being fixed to the bracket,

wherein the driven shait and the driven structure are not
directly connected to the bracket, and

wherein the motor shaft 1s positionable through the refer-
ence hole and engaged with the driven structure via one
of driving teeth formed at the motor shaft and a driving
gear fixed coaxially to the motor shaft.
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2. The driving force transmission mechanism according to
claim 1,

wherein the bracket includes a leg portion vertically stand-
ing from the first side surface of the plate, being fixed to
the plate so that the position can be adjusted, and a
pedestal portion integrally formed with the leg portion,
extending in parallel with the first side surface to fix the
motor, and
wherein the height of the driven shait or the driven struc-
ture from the first side surface 1s higher than the height
from the first side surface to the pedestal portion.
3. The driving force transmission mechanism according to
claim 2,
wherein the driven structure includes a cylindrical shaft
portion extending 1n the axial direction,
first teeth formed large 1n diameter on one end side of the
shaft portion with respect to the plate, the first teeth
receiving a driving force; and
second teeth formed small 1n diameter on the other end side
of the shaft portion which is apart from the first teeth, the
second teeth transmitting the driving force.
4. The driving force transmission mechanism according to
claim 2,
wherein the bracket includes the leg portions positioned at
two regions which are 180, degrees opposite to each
other with respect to the motor shaft in plan view, and
wherein the respective leg portions are screwed 1n the plate.
5. The driving force transmission mechanism according to
claim 4,
further comprising a temporary locking means for locking
the plate and the bracket temporarily at the plate and the
bracket.
6. The driving force transmission mechanism according to
claim 5,
wherein screw holes in which respective screws are
screwed as well as a locking hole are formed 1n the plate,
wherein screw holes having larger diameter than the
screws as well as a protrusion to be engaged with the
locking hole are formed 1n the bracket; and
wherein the temporary locking means are the locking hole
and the protrusion.
7. The driving force transmission mechanism according to
claim 1,
wherein the motor shait has a positioning portion for per-
forming positioning through the reference hole formed
at a tip thereol.
8. The driving force transmission mechanism according to
claim 7,
wherein the reference hole includes a cylindrical guide
surface which 1s perpendicular to the first side surface,
and
wherein the positioning portion has a cylindrical guided
surface extending coaxially with the gmde surface.
9. The driving force transmission mechanism according to
claim 7,
wherein the motor shaft has the driving teeth formed to be
engaged with the driven structure.
10. The driving force transmission mechanism according
to claim 9,
wherein the driving teeth are formed on the side of a base
end with respect to the positioning portion.
11. The driving force transmission mechanism according
to claim 1,
wherein the reference hole has an inside diameter larger
than an outside diameter of the motor shatt, and
wherein the motor shaft extends into the reference hole.
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12. An 1image forming apparatus, comprising:

a paper feeding means;

an 1image forming means for forming 1mages on papers fed

by the paper feeding means; and
a driving means for driving the image forming means,
wherein the paper feeding means or the driving means
includes the driving force transmission mechanism
according to claim 1,

wherein the motor 1n the driving force transmission mecha-
nism 1s arranged so as to be arranged on the side of the
image forming means with respect to the plate.

13. The driving force transmission mechanism according
to claim 1, wherein the driven structure 1s a driven gear.

14. A drniving force transmission mechanism, comprising:

a plate through which a reference hole 1s pierced, the plate

including a first side surface;

a driven shaft vertically standing with respect to the first

side surface of the plate;

a driven structure pivotally provided around the driven

shaft;

a bracket fixed to the plate so as to cover the reference hole

on the first side surface of the plate; and

a motor including a motor shaft that protrudes toward the

reference hole, the motor being fixed to the bracket,
wherein the driven shaft and the driven structure are not
directly connected to the bracket,

wherein the motor shaft 1s configured to be positioned

through the reference hole via a positioning ji1g posi-
tioned with respect to the plate by the reference hole, the
positioning j1g being configured to directly position the
motor shait and the driven shait so that the motor shatt 1s
positioned with the driven shait 1n a constant relation-
ship via the positioning j1g, and

wherein the motor shaft 1s configured to engage with the

driven structure.

15. The driving force transmission mechanism according
to claim 14, wherein the motor shait engages with the driven
structure via driving teeth of the motor shaft.

16. The driving force transmission mechanism according
to claim 14, further comprising:

a driving gear fixed coaxially to the motor shaft,

wherein the motor shait engages with the driven structure

via the driving gear.

17. A drniving force transmission mechanism, comprising:

a plate through which a reference hole 1s pierced, the plate

including a first side surface;

a driven shaft vertically standing with respect to the first

side surface of the plate;

a driven structure pivotally provided around the driven

shaft;

a bracket fixed to the plate so as to cover the reference hole

on the first side surface of the plate; and

a motor including a motor shaft that protrudes toward the

reference hole, the motor being fixed to the bracket,
wherein the driven shaft and the driven structure are not
directly connected to the bracket,
wherein the reference hole 1s engageable with a positioning
11g that 1s configured to position the motor shaft, and

wherein the motor shaft 1s positionable through the refer-
ence hole and engaged with the driven structure via one
of driving teeth formed at the motor shaft and a driving
gear fixed coaxially to the motor shaft.
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